Fortschritt-Berichte VDI 


VDI 


Reihe 10 

Informatik/ Herwig Unger, 

Kommunikation Wolfgang A. Halang (Eds.) 


Nr. 857 Autonomous Systems 

2017 

Proceedings 

of the 10 th Gl Conference 



FernUniversitat in Hagen 

Schriften zur Informations- 


und Kommunikationstechnik 




Fortschritt-Berichte VDI 


Reihe 10 _ 

Informatik/ Herwig Unger, 

Kommunikation Wolfgang A. Halang (Eds.) 


Nr. 857 


Autonomous Systems 
2017 


Proceedings 

of the 10 th Gl Conference 


FernUniversitat in Hagen 

Schriften zur Informations- 
und Kommunikationstechnik 




Herwig Unger, Wolfgang A. Halang (Eds.) 

Autonomous Systems 2017 - Proceedings of the 10 th Gl Conference 

Fortschr.-Ber. VDI Reihe 10 Nr. 857. Dusseldorf: VDI Verlag 2017 
276 Seiten, 91 Bilder, 26 Tabellen. 

ISBN 978-3-18-385710-4, ISSN 0178-962 7 , 

€ 95,00/VDI-Mifgliederpreis € 85,50. 

Keywords: Autonomous Systems - Autonomous Driving - Big Data - Data Mining - Architectu¬ 
res - Applications - Security - Safety 

Owing to the overwhelming amount of often sensitive data hitting contemporary users of net¬ 
worked devices almost everywhere, this volume's two keynote addresses deal with the security 
and ethical problems of the increasingly intelligent and autonomously acting devices in our en¬ 
vironment. Then, light is shed on theoretical, algorithmic, technical and security aspects of big 
data analytics, data mining, information retrieval and machine learning. As no other area of 
computer science and engineering, autonomous systems accelerate the development of new 
systems' hardware and highly specialised applications with an unprecedented intensity. Thus, 
the corresponding topics addressed in this book range from computer architectures for embed¬ 
ded systems dedicated to safety-related automation applications and designed for verifiability 
and correct operation over approaches to suppress electromagnetic interferences and to inter¬ 
pret experimental data to questions related to their design and development, to building models 
and investigating their impact on society. 

Bibliographische Information der Deutschen Bibliothek 

Die Deutsche Bibliothek verzeichnet diese Publikation in der Deutschen Nationalbibliographie; 
detaillierte bibliographische Daten sind im Internet unter http://dnb.ddb.de abrufbar. 

Bibliographic information published by the Deutsche Bibliothek 

(German National Library) 

The Deutsche Bibliothek lists this publication in the Deutsche Nationalbibliographie 
(German National Bibliography); detailed bibliographic data is available via Internet at 
http://dnb.ddb.de . 


Schriften zur Informations- und Kommunikationstechnik 

Herausgeber: 

Wolfgang A. Halang, ehemaliger Lehrstuhl fur Informationstechnik 
Herwig Unger, Lehrstuhl fur Kommunikationsnetze 
FernUniversitat in Hagen 


© VDI Verlag GmbH ■ Dusseldorf 2017 

Alle Rechte, auch das des auszugsweisen Nachdruckes, der auszugsweisen oder vollstandigen Wiedergabe 
(Fotokopie, Mikrokopie), der Speicherung in Datenverarbeitungsanlagen, im Internet und das der Ubersetzung, 
vorbehalten. 

Als Manuskript gedruckt. Printed in Germany. 

ISSN 0178-9627 
ISBN 978-3-18-385710-4 






V 


Contents 

Keynote 1 

Autonomous Components - A Growing Security Issue for Critical (Information) Infra¬ 
structures 

Gerald Quirchmayr. 1 

Keynote 2 

Ethics in Autonomous Driving 

Theodor Tempelmeier. 10 

Big Data and Data Mining 

A Concept Supporting Resilient, Fault-tolerant and Decentralised Search 

Mario Kubek and Flerwig Unger. 20 

Performance Evaluation of an Immune Genetic Algorithm 

Pongsarun Boonyopakorn and Phayung Meesad. 32 

Stock Selection by Using an improved quick Artificial Bee Colony Algorithm 

Dit Suthiwong, Maleerat Sodanil, Gerald Quirchmayr, Herwig Unger. 65 

Named Entity Recognition in Thai Messages to Detect Natural Disasters 

Maleerat Sodanil, Yuttana Lungkatoong, Gerald Quirchmayr. 78 

Metrology and Machine Learning 

Gerhard Sartorius. 88 

Data Preprocessing and Outlier Detection in Multivariate Data 

Gerhard Sartorius.105 

Graph-based Text Mining and Information Retrieval with Neo4j 

Mario Kubek.141 












VI 


Theory 

Prime Clocks 

Michael Stephen Fiske. 142 

MAXCUT and Variants of it 

Hanno Lefmann. 159 

Resilience and Mobility: Keeping Graphs Connected 

Dimitri Samorukov.165 

Chaotic Central-frequency Modulation Effective for EMI Suppression in Switching Con¬ 
verters 

Yuhong Song, Zhong Li, Junying Niu, Wolfgang A. Halang. 166 

Secure Filtering Techniques for Instant Messaging 

Gunter Fahrnberger. 174 

Architectures & Applications 

A Crowd-verifiable Microprocessor 

Marcel Schaible.188 

Development of Embedded Systems in the Domain of Measurement Techniques 

Irina Kaiser, Wolfgang Fengler, Maxi Weichenhain .201 

A Data Specification Architecture 

Stefan Widmann.215 

A Survey of Traffic Flow Modelling Concepts: Pros and Cons of Traditional Models 
Nkiedel Alain Akwir, Muhindo Kule Mutengi etal.230 

On the Application of the COMPRAM Methodology for an Understanding of Societal 
Problems 

Kamiba Kabuya Isaac, Muhindo Kule Mutengi etal.245 

Parameter-driven Handover Interfaces of Safety-related Design Toolchains 

Daniel KoB.257 

High-frequency Trading as a Real-time Application 

Rene Schwantuschke.258 


Index of Authors 


259 
















